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Because of various conditional inspection data, some procedures have been
reported for calculating the Markov transition probability for deterioration
prediction. In this paper, it is tried to verify the property of those calculation
procedures based on the given data in simple Markov process. In this paper,
3 proposed procedures are veried. Based on enough amount of data, those 3
procedures give almost equal transition probabilities. But, in the case that the
numbers of data of each deterioration level have deviations, those 3 procedures
give the transition probabilities which have dierences not to be disregarded.































































































pi;j = 1 (3)
???????????? P ???????????




p5;5 p5;4 p5;3 p5;2 p5;1
0 p4;4 p4;3 p4;2 p4;1
0 0 p3;3 p3;2 p3;1
0 0 0 p2;2 p2;1
0 0 0 0 1
1CCCCCCA (4)
???? pi;j??????, ???????????
??????? (5)???????????? tk ??
?????????? stk ??????? P ????
??? 1???????????????? stk+1 ?
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m 1   k = 1 (k = j ??)
(8)
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?????MZi;j ????? Z ??????? i??
j??????????????????MZi;j
0???
???? P ???????? Z ??????? i??
j ???????????????????
???????????????????????












???????????? Z ???????? i??




Ni;Z = Z log10(0:5)= log10(pi;i) (11)
Ni;Z ??????????? i?????????



































?????? s1; z; P ??????? s1??????
????????????????? s2 ??????
??s1 = 3, z = 1?????????? s2 ????
??? 3, 2, 1??????????????????
????????????? P 1 ??????? 3?
?????? p3;3; p3;2; p3;1 ???????







???????????????? 5, 6, 7, 8, 9, 10
??????????????????? 2000???
?????? s1; z ????????{1???????





:90 :10 0 0 0
0 :90 :10 0 0
0 0 :90 :10 0
0 0 0 :90 :10
0 0 0 0 1
1CCCCCCA (14)



















????? (14)???p5;5 = p4;4 = p3;3 = p2;2 = 0:9
?????????????????????????
p5;5 = 0:5, p4;4 = 0:6, p3;3 = 0:7, p2;2 = 0:8????
?????????????????????
?{1 3.2????? s1; z??????
??? (s1)
???? (z) 5 4 3 2
5 2000 2000 2000 2000
6 2000 2000 2000 2000
7 2000 2000 2000 2000
8 2000 2000 2000 2000
9 2000 2000 2000 2000
10 2000 2000 2000 2000
?{2 ??????????????????????
??? 5 4 3 2 1
5 .9004 .0946 .0048 .0002 0
4 0 .9028 .0924 .0046 .0002
3 0 0 .9050 .0903 .0047
2 0 0 0 .9046 .0954
1 0 0 0 0 1
?{3 ??????????????????????
??? 5 4 3 2 1
5 .8995 .1001 0 .0004 0
4 0 .8987 .1013 0 0
3 0 0 .9004 .0980 .0016
2 0 0 0 .9012 .0988
1 0 0 0 0 1
?{4 ????????????????????
??? 5 4 3 2 1
5 .9003 .0997 0 0 0
4 0 .8992 .1008 0 0
3 0 0 .9007 .0993 0
2 0 0 0 .9013 .0987
1 0 0 0 0 1
?{5 3.3????? s1; z??????
??? (s1)
???? (z) 5 4 3 2
5 N N N N
7 N N N N








?{6 ??????????????????N = 20; 40; 80; 160?????
????????
N ?? ???? ???? ??? 0% 5% 50% 95% 100%
20 p5;5 ??????? .0227 .8986 .8124 .8584 .8991 .9316 .9628
?????? .0229 .8982 .7884 .8572 .8983 .9324 .9629
???? .0237 .9020 .8087 .8615 .9043 .9377 .9691
p4;4 ??????? .0200 .9023 .8155 .8673 .9039 .9324 .9602
?????? .0231 .8983 .7977 .8578 .8991 .9335 .9587
???? .0243 .9019 .7992 .8584 .9043 .9386 .9810
p3;3 ??????? .0190 .9037 .8017 .8716 .9046 .9323 .9649
?????? .0225 .8984 .7820 .8603 .8990 .9334 .9700
???? .0235 .9021 .7904 .8626 .9043 .9379 .9706
p2;2 ??????? .0190 .9038 .8292 .8703 .9048 .9330 .9630
?????? .0225 .8990 .7910 .8575 .8995 .9329 .9627
???? .0234 .9026 .7893 .8615 .9043 .9379 .9810
40 p5;5 ??????? .0156 .8995 .8377 .8734 .9004 .9242 .9557
?????? .0158 .8991 .8383 .8732 .9003 .9238 .9557
???? .0160 .9009 .8427 .8744 .9012 .9252 .9557
p4;4 ??????? .0138 .9035 .8432 .8802 .9041 .9252 .9466
?????? .0158 .8996 .8378 .8722 .9003 .9246 .9491
???? .0162 .9014 .8392 .8740 .9013 .9271 .9588
p3;3 ??????? .0134 .9047 .8478 .8817 .9055 .9253 .9435
?????? .0157 .9000 .8326 .8731 .9011 .9247 .9422
???? .0162 .9019 .8325 .8744 .9032 .9273 .9601
p2;2 ??????? .0135 .9043 .8447 .8810 .9051 .9250 .9484
?????? .0160 .8997 .8312 .8719 .9007 .9241 .9528
???? .0163 .9014 .8321 .8740 .9016 .9271 .9557
80 p5;5 ??????? .0111 .8999 .8553 .8817 .9001 .9175 .9402
?????? .0112 .8995 .8543 .8809 .8997 .9171 .9403
???? .0113 .9004 .8558 .8821 .9008 .9184 .9406
p4;4 ??????? .0098 .9033 .8651 .8869 .9038 .9190 .9363
?????? .0112 .8996 .8550 .8807 .9002 .9173 .9365
???? .0114 .9006 .8551 .8813 .9010 .9184 .9361
p3;3 ??????? .0095 .9045 .8642 .8886 .9048 .9197 .9380
?????? .0112 .9000 .8564 .8813 .9003 .9178 .9368
???? .0115 .9009 .8551 .8821 .9010 .9194 .9381
p2;2 ??????? .0097 .9045 .8698 .8881 .9046 .9200 .9409
?????? .0113 .9000 .8587 .8805 .9003 .9178 .9366
???? .0114 .9008 .8590 .8817 .9010 .9193 .9456
160 p5;5 ??????? .0079 .9004 .8714 .8869 .9005 .9129 .9254
?????? .0080 .8999 .8708 .8862 .9000 .9126 .9259
???? .0080 .9004 .8713 .8867 .9007 .9130 .9283
p4;4 ??????? .0069 .9036 .8789 .8918 .9037 .9148 .9268
?????? .0080 .8998 .8671 .8864 .9003 .9127 .9262
???? .0081 .9003 .8689 .8865 .9008 .9130 .9276
p3;3 ??????? .0067 .9045 .8795 .8934 .9045 .9150 .9275
?????? .0078 .8998 .8718 .8864 .9000 .9120 .9254
???? .0080 .9002 .8723 .8867 .9004 .9127 .9276
p2;2 ??????? .0066 .9045 .8800 .8936 .9046 .9151 .9268
?????? .0078 .9000 .8709 .8869 .9002 .9125 .9233
???? .0079 .9004 .8725 .8870 .9007 .9131 .9256
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(a) N = 20?p5;5 (b) N = 20?p4;4 (c) N = 20?p3;3 (d) N = 20?p2;2
























































(e) N = 40?p5;5 (f) N = 40?p4;4 (g) N = 40?p3;3 (h) N = 40?p2;2
























































(i) N = 80?p5;5 (j) N = 80?p4;4 (k) N = 80?p3;3 (l) N = 80?p2;2
























































(m) N = 160?p5;5 (n) N = 160?p4;4 (o) N = 160?p3;3 (p) N = 160?p2;2











































































































































(14)????.?????N ? 20, 40, 80, 160? 4??
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????? 4?????? 4 ??????4 ???
???s1 = 4???????????i ! j ????
??? i  j ???? 4?????????????







? i ! j ????????????????????
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??? 5? 160, ??? 4? 80???? 3? 40???
? 2? 20????????????? s1; z ????
????{7???????????????????
?? P ???? (14)?????







? s1 = 5??????????????????





















?{7 ?????????????? s1; z ????
??
??? (s1)
???? (z) 5 4 3 2
5 160 80 40 20
7 160 80 40 20
?{8 ?????????????? s1; z?????
??
??? (s1)
???? (z) 5 4 3 2
5 20 40 80 160
7 20 40 80 160




























(a) p5;5 (b) p4;4




























(c) p3;3 (d) p2;2
?{3 ??????????????????????????????? (?-7???)




























(a) p5;5 (b) p4;4

























































zA (z  7)
7A
z 7





0:98 0:02 0 0 0
0 0:98 0:02 0 0
0 0 0:98 0:02 0
0 0 0 0:98 0:02




0:85 0:15 0 0 0
0 0:85 0:15 0 0
0 0 0:85 0:15 0
0 0 0 0:85 0:15
0 0 0 0 1
1CCCCCCA (17)
?????????????M ? 3000??????

















???? () 5 4 3 2
7 160 160 160 160
13 160 160 160 160
????????????????????????
? (16)????????? :98??????????




































































(a) p5;5 (b) p4;4
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